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the l/x2 given in the text is also a typographical error) does 
not take a series expansion. Despite these shortcomings, this 
book raises increasingly pressing issues of real importance 
for historians of mathematics. For that reason, it is worth 
some attention. 
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Science has been steadily losing its political innocence, 
mainly with respect to the technological consequences of scien- 
tific research. The book under review exposes political and 
ethnic aspects both of the scientific activity itself and of 
recruitment into the scientific profession. The author shows 
how mathematical talent and human indecency can happily coexist 
for quite a number of scientists. In spite of this damning 
evidence, Grigori Freiman is by no means a radical critic of 
science. He is an enthusiastic teacher and researcher who has 
devoted all his life to what he likes best: mathematics. It 
may be a modest goal to do mathematics, but obstacles on the 
way to that goal were legion for the author and his fellow Jews. 
This book is a detailed, very convincing account of how and why 
these obstacles were erected in Soviet science. To an American 
reader it offers a thought-provoking picture of what affirmative 
action h la russe can bring about in science when implemented 
without significant resistance from society. 
\ 
Soviet authorities have been consistently concerned about 
equal representation of the country's ethnic groups in science 
as well as in other prestigious activities. With time, however, 
this "noble" concern has turned into a pervasive discriminatory 
practice directed mainly against the Jews, the only major "non- 
rooted" people in the Soviet ethnic mosaic. "Non-rootedness" 
is a peculiar Soviet concept denoting an ethnic group without 
a language or a territory. In contradistinction to the Kazakhs 
or the Kirghiz, the Jews are a "non-rooted" ethnic group whose 
ethnicity is determined by the authorities; it appears on the 
official papers of every Soviet Jew, independently of the wishes 
of the bearer. Since ethnic quotas were used by the Czarist 
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government to keep higher education securely Gentile, the return 
to such quotas would appear to be an unseemly practice for the 
Soviets. What transpires, according to the author, is even more 
unseemly; it requires courage and meticulousness to expose, 
because the Soviet authorities vehemently claim ethnic discrim- 
ination in mathematics to be nonexistent. 
Science is a privileged occupation in the USSR. This makes 
the traditional meritocratic criteria of recruitment into science 
conflict not only with considerations of social policy but also 
with pressure on the part of many a Soviet opportunist to 
squeeze into the country's immense system of scientific insti- 
tutions. (Mark Popovsky's Manipulated Science, which I reviewed 
in the Fall 1979 issue of Minerva (pp. 472-479), gives an unusu- 
ally candid account of how that system works beyond the confines 
of mathematics.) This situation greatly complicates the position 
of the Jewish scientist and even more so of the Jew who wants 
to become one. The "nitty-gritty" of this anti-Jewish discrim- 
ination is artfully revealed by the author. Freiman clearly 
shows how stiffer entrance examinations to the universities and 
the Kafkaesque discrimination against doctoral theses written 
by Jews steadily remove Jews from Soviet mathematics. Freiman 
documents how the Institute of Mathematics in Moscow was made 
Judenrein by 1978, and how Soviet mathematical literature has 
been steadily becoming so as well. 
The effects of this morally deplorable practice in Soviet 
mathematics may be difficult to assess. On the one hand, re- 
stricted access to advanced mathematical training will reduce 
the number of Jews active in mathematical research. On the 
other hand, these discriminatory hurdles may bring about the 
"survival of the fittest" among Soviet Jewish mathematicians, 
i.e., the emergence of a small group of truly superb scientists. 
Whether such a small group is likely to emerge depends, to an 
extent, on the individual choice of the mathematically talented 
Jew: is it worth entering the "fixed" hurdle race, or is it 
better to choose another occupation or, even, to try leaving 
the USSR? These questions are on the minds of many Soviet 
Jewish teenagers who learn early in their lives about the lia- 
bilities of being born into a "non-rooted" ethnic group in the 
USSR. Jews have enthusiastically contributed to the buildup 
of Soviet mathematics since the early 1920s and have brought 
up generations of younger scientists recruited from among the 
"rooted" peoples. Some of the latter have come to view their 
Jewish colleagues as untrustworthy politically and too compet- 
itive professionally. Thus, even more frustration and humili- 
ation may well lie ahead for the Soviet Jewish mathematician. 
Anti-Jewish discrimination is amply documented in Freiman's 
book, and the very useful appendixes render his account even 
more vivid. When a mathematician living outside the ever ex- 
panding limits of totalitarian societies reads this book, he 
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or she cannot avoid a difficult dilemma. Freiman names some 
individuals who have earned their trips abroad through ruthless 
enforcement of anti-Jewish measures at home. Should these emis- 
saries of Soviet mathematics be boycotted or, on the contrary, 
do they deserve collegial treatment because mathematics must 
be kept apolitical, albeit on a unilateral basis? Is good 
will on one side sufficient to bring about harmony between two 
politically opposed partners? 
This book serves as a warning to everyone. Discrimination 
has its own logic and inertia , particularly in the rationally 
organized societies which exist today. These considerations 
make the reading of Freiman's book very disquieting for someone 
who prefers to shun the ugly world around him and to take refuge 
in the abstract beauty of his chosen science. 
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In his Preface, the author stipulates: "In this book I try 
to trace the origins and early development of three kinds of 
number: the ordinary, natural counting numbers, complex and 
imaginary numbers and irrational numbers." One can quibble 
about this classification--complex numbers already include real, 
irrational numbers--but it apparently represents the order in 
which the author treats number, chapter by chapter. One may 
also feel disappointed that at least the elements of Cantor's 
transfinite numbers are omitted, since they provide such a 
well-documented example of how and why a new type of number 
originated. “My aim, ” states the author, "has not been to pre- 
sent a theory of the development of number but to seek out the 
genesis." Certainly the genesis of the transfinite numbers is 
spread before us in readily available documents. 
Perhaps the first question that naturally occurs, in the 
light of these introductory remarks, is, "What is there to add 
to already known historical facts concerning the development 
of number?" Both anthropologists and historians of mathematics 
(e.g., V. G. Childe, E. B. Tylor, L. L. Conant, 0. Neugebauer, 
K. Menninger) have given a multitude of case histories of prim- 
itive number systems and seem to have pretty well exhausted all 
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